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TITLE: Relations governing the pressing and the sintering of 


copper base cermet compositions. (Zakonomernosti pressovaniya 
i a ter peal metallokeramicheskikh kompozitsiy na mednoy 
osnove). 


PERIODICAL: "Fizika Metallov i Metallovedeniye" (Physics of Metals 
and Metallurgy), 1057, Vol.4, No.3, pp. 511-518 (U.8S.S.R.) 


ABSTRACT: In cermet systems with interacting components the 


Card 1/4 


mechanism of formation of the structure in the process of 
sintering has characteristic features which are associated 
with the disperse . nature of the starting powder materials. 
Study of this mechanism is essential from the point of view 
of controlling the properties of the manufactured components, 
improvement of their quality and elucidation of conditions 
observed in certain cases of changes in the properties during 
operation. Of the various cermet systems the system 
copper-tin-graphite has not been adequately studied, although 
it is of practical interest since it is widely used for - 
brushes in electrical machinery and as an antifriction 
naterial, Existing conceptions on the mechanism of 
structural transformations in this system are contradictory 


as can be seen from the work of Hall, H,E. (1) and Wain,H.L.(2). 
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126 =5=18/54 
Relations governing the pressing and the sintering of 
copper base cermet compositions. (Cont. ) 


er , The authors of this paper investigated the relations — . Ps 
governing the pressing and sintering of the powder mixtures Ae 
copper—graphite, copper-tin and copper—tin-graphite. In Real 
the experiments relating to copper—graphite compositions ie 
the authors used copper powder of 1,61 to 1.68 g/cm? ‘in the on 
see as poured state and 3 natural graphite of two fractions, 
namely, of 0.41 g/cm? specific weight Ww} tb particles larger 7 
ee than the copper particles and 0.34 ag/em? with particles | ue 
eee smaller than the copper particles. The graphs, Fig.l, | 
ae p.512, give the porosity of the presslings as a function 
of the pressure for various copper contents; the graph, 
Fig.2 gives the compression strength of the copper-grephite 
presslings as a function of the pressing pressure; the 
graph, Fig.3, gives the electric resistance of the copper- 
graphite mixtures under pressures of up to 4000 kg/om 5 co 
the graph, Fig.4, gives the electric resistance of the nee 
copper-graphite mixtures as 6 function of the graphite and 
the oxygen contents. The structural transformations taking 
place during the sintering of the copper-tin compositions 
card 2/4 were studied on mixtures cgntaining 90% copper and 10% tin 
from which 1 cm high, 1 cm® cross section specimens were 
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ee ay 
produced by applying pressures of 3000 kg/em* and sintering 
in the temperature range 100 to 850 C. Several micro- - 
structure photos obtained from this material after various 
conditions of heat treatment are included, It is concluded 
that the process of sintering of copper-tin coupositiong can 
be sub-divided into the following four stages: melting of 
the tin and rapid cessation of the liquid ohase as a regult 
of formation of a -phase; formation of an e~vhase at the 
boundary between the t-phase and the copper es a regult of 
continuing diffusion; cegsation of the e-phase, occurrence 
and development of the -~phase at the boundary between the 
e-phase and the copper accompanied by anrichment of tin : 
with the solid solution; decomposition of the §-phase — 
caused by the transfer of the entire tin into the solid 
solution and homogenization of the solid solution, In | 
pressing copper-tin-graphite mixtures, graphite proved to 
aave the same influence as it has in pressing copper~graphite 
mixtures, i.e, it increases appreciably the density and 
reduces the strength of the presslings, ss can be seen from 
the numerical data given in Table 2, p.518; during sintering 
the influence of graphite consists in mechenical braking of 
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a 126 651 B/ 
Relations governing the pressing and the sintering of | 
copper base cermet compositions, (Cont.) - 
the diffusion processes by screening the copper-tin contact 
surfaces. The general character of the transition from a 
mixture of individual particles to a uniform alloy during 
sintering in presence of graphite remains unchanged, since 
the graphite does not interact with copper .or tin but the | 
completion of the individual stages of sintering is shifted 
into the range of higher temperatures. 


There are 2 tables, 6 figures and il references, 4 of which 
are Slavic, 


SUBMITTED: March 14, 1956, after revision May 5, 1956, 
ASSOCIATION: Institute of 


Physical Chemistry, (Institut Fizicheskoy 
Khimii AN SSSR). : 


AVAILABLE: Library of Congress 
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AUTHORS: Negreyev, V.F.; Trifel', M.S.3 Khanlareva, A.G.3 Mekhmandaro’ »: 
8.A.;  Znaychenko, S.G.; Mugbilov, M.F. : 
Znayenenko, 9-0: 


TITLE: Experience Gained from the Use of Plastic Covers — 


PERIODICAL: Stroitel'stvo truboprovodov, 1960, No. 9, pp. 9 + 13 


TEXT: For the protection of underground pipes polyethylene and polyvinyl 
chloride plastics have been employed. They must be applied in thick layers to be 
effective. The Institute Gipromorneft' has developed in 1958 a cover made from 
polyamide tape 1K-4 (PK-4) which has been tested in practice by Agneftezavodstroy 
Trust on the main pipeline Karadag - Severnaya GRS in 1959 and. by. Zakpromstroy 

Trust on the gas-distributing network in the eity of Sumzait.. In both instances il 


tests were carried out in highly-aggressive soil. Pipelines were provided with 
both plastic covers and elestro-chemical protection, wodle arrangements for in- 
spection at various points were also made. Results of tiests with various kinds 
of cement and methods of application are shown in Tablea 1 and 2. Poor adhesion 
occurred from layers of cement being too thin or in the avent of cements being, 
_ade with volatile solvents. This causes the formation of blisters and hollow 
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places under the cover, 4nto which moisture is being drawn, resulting in corrosion eet 
of the metal. In the case of polyisobutylene cement the. durability of the ‘tape eel 
suffers under the effect of aromatic hydrocarbons. ‘The sirength of the tape | 

improves upon application of cement made from petrolatum, the reason for the - af 

soi improvement being 4 reorientation of the molecules. If using thick layers (up to oy 
oe 1 mn) of gun oil, the cover remains unchanged for a long time. The tape retains 
its elasticity and other mechanical properties; there are also no traces of cor- | 
rosion on the metal. Photo 1 and 2 show to what exvent cover dnd pipe metal have | 
heen preserved after having been kept a year and a half in saline soil. Specific | 
resistance of the cover, as can be seen from Table 1 after 2 years of service, 1s 7 
i 
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| 

| 

| 

| 
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12,000 to 180,000 ohms. Various kinds of cement on a resin or oll producti base, 
can be used for attaching plastios to pipes or fastening ‘tape together. Ih is 
important that the cement retains its initial properties and does not change its 
structure after some time; it algo should not contain any golvonts (espedially no 
aromatic ones) liable to cause swelling under the tape. Viseonity of the cement 
should be sufficient to prevent the tape from detaching itself from the metal. 
Petrolatum with a small addition of rubber makes a good vement. The prima scat i 
should always te followed by a layer of lubrican™ 1 mm thick. Experience: saws { 
that plastic covers result in an economy of 11.5 - 13% in cost of material, while ‘ 
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